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For fuel management and/or ecological reasons 
prescribed burnings are conducted each year across 
Australia. Smoke from prescribed burnings could be the 
major source of air pollution in urban environment 
during the period of intensive prescribed burning. To 
investigate the impact of prescribed burning on air 
quality and the characteristics of prescribed burning 
particles, field measurements were conducted during the 
end period of a prescribed burning event in September 
2011, Brisbane, Australia.  
 In this project, time series of ambient particle 
number concentration, submicrometer particle size 
distributions (0.009-0.414 µm) and supermicrometer 
particle size distributions (0.523-19µm) were measured 
by a TSI condensation particle counter (WCPC 3787), a 
TSI scanning mobility particle sizer (SMPS) and a TSI 
UVAPS, respectively. An Aerodyne time of flight 
aerosol mass spectrometer (AMS) was used to 
characterize the composition of the submicrometer, non-
refractory aerosol. Particle elemental carbon (EC), 
organic carbon (OC), Levoglucosan (a biomass burning 
marker) and volatile organic compounds (VOCs) were 
also measured. Brisbane air quality data for September 
2011 was collected from the Department of Environment 
and Resources Management.  
 The prescribed burning event started on 14 Sep 
2011 and stopped on 21 Sep 2011. The measured and 
collected data are grouped according to the burning 
event (14-21 September) and the non-burning event (1-
13 and 22-30 September). 24-hour average PM10 and 
PM2.5 concentrations in September 2011 are presented in 
Figure 1. It can be seen from Figure 1 that both 24-hour 
average PM10 and PM2.5 concentrations significantly 
increased during the prescribed burning event. The 24-
hour average PM10 concentrations in 18 and 19 Sep were 
higher than the Australian ambient air quality standard 
(50 µg m-3). The 24-hour average PM2.5 concentrations 
during 17 - 19 Sep were higher than the Australian 
advisory ambient air quality standard (25 µg m-3) and 
there were two days that PM2.5 concentrations were more 
than twice as the advisory standard.  
 A summary of the statistical analysis of average 
submicrometer PN concentrations (×103 p cm-3), 
supermicrometer PN concentrations (p cm-3), PM10, (µg 
m-3) PM2.5 (µg m-3) concentrations, as well as maximum 
8-hour CO (ppm), maximum 4-hour O3(ppm), maximum 
1-hour NO2 (ppm), 24-hour SO2 (ppm), 24-hour Benzene 
(ppb), 24-hour Toluene (ppb), 24-hour Total Xylenes 
(ppb) and 24-hour Formaldehyde (ppb) concentrations is 
given in Tables 1. From Table 1, it can be seen that, 
except Total Xylenes all pollutant levels during the 
burning period are higher those during the non-burning 
period, especially for submicrometer particle number 
concentration.  
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Figure 1. The 24-hour average PM10 and PM2.5 
concentrations of Brisbane city in September 2011.  
 
Table 1. Summary of the statistical analysis of average 
concentration of the pollutants (units: as above)  
  Burning 
Average   S.D 
Non-burning  
Average      S.D  
Ratio* 
Sup PN  4.1  2.6  2.3  0.5  1.78 
Sub PN  376  270  7.81  6.36  48.1 
PM10  39.3  18.2  16.7  4.7  2.36 
PM2.5  27.7  18.6  7.5  2.5  3.69 
CO  0.9  0.2  0.5  0.1  1.62 
O3  0.057  0.032  0.032  0.004  1.79 
NO2  0.035  0.008  0.026  0.004  1.33 
SO2  0.003  0.001  0.001  0.000  2.31 
Ben.  1.4  0.3  1.0  0.1  1.38 
Tol.  2.5  1.3  1.1  0.4  2.16 
TXy.  2.4  1.5  3.6  0.6  0.65 
Form.  6.0  1.7  4.7  1.0  1.26 
Note: *: Ratio of Average concentrations during the 
burning event and during the non-burning event, Sup: 
supermicrometer, Sub: submicrometer, Ben.: Benzene, 
Tol.: Toluene, TXy.: Total Xylenes, Form.: 
Formaldehyde  
 AMS results indicated that the mass loadings 
were more than 20µg m-3, which is not typical for 
Brisbane measurement site. Particles (PM1) contained a 
substantial amount of organics (75% +/- 10% of the total 
AMS mass). High f44 (tracer for oxygenated organic 
compounds) value 0.16 (0.12-0.2) indicates that organic 
component was highly oxygenated, suggests that the 
particles at the measurement site were aged.  
